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SYSTEM AND METHOD FOR PRINT 
SYSTEM MONITORING 

FIELD OF THE INVENTION 

The present disclosure relates to a system and method for 
print system monitoring. More particularly, the present 
disclosure relates to system and method for monitoring the 
health of the various components of a print system and 
providing this information to a user. 

BACKGROUND OF THE INVENTION 

Modem print systems typically comprise a plurality of 
discrete components that cooperate With each other to facili 
tate printing of various data. For instance, the printing 
system can comprise a printer driver that runs on a personal 
computer (PC), a print server to Which the PC is connected 
via a netWork, and a printer that is similarly connected to the 
netWork. Normally, the print server includes a print queue in 
Which the various print jobs are held and ultimately sent to 
the printer. 
As knoWn to those familiar With computers, di?iculties 

can often arise With a printer system that Will interrupt or 
delay printing. For instance, Where the printer becomes 
jammed or runs out of paper or marking agent, the print jobs 
directed to the printer can be, at least temporarily, halted. As 
is knoWn in the art, provisions are often made in the print 
system to Warn the print job sender, or netWork administrator 
Where applicable, of a problem With a printer. For example, 
the sender may receive a message in the form of a pop-up 
box that noti?es the sender that printing Was unsuccessful. 

In addition to problems With the printer, problems can also 
occur With other print system components that can interrupt 
or delay printing. Unfortunately, most print systems are not 
con?gured to communicate such problems With any degree 
of speci?city to the user and/or the netWork administrator. 
Instead, the user or netWork administrator must investigate 
the health of each component of the print system separately 
in an effort to determine the root of the problem. Clearly, this 
process can be time-consuming and tedious, particularly 
Where a large number of PCs and printers are connected in 
a netWork. 

From the foregoing, it Will be appreciated that it Would be 
desirable to have a system and method for print system 
monitoring that monitors the health of the individual com 
ponents of the system and that provides the user With an 
indication of the health of these components and the system 
as a Whole. 

SUMMARY OF THE INVENTION 

The present disclosure relates to a system and method for 
monitoring a print system. The system includes a print 
system monitor that is adapted for communicating With 
components of the print system, collecting health informa 
tion regarding the operation of the print system components, 
compiling the health information regarding the operation of 
the print system components, and conveying the health 
information regarding the operation of the print system 
components and print system as a Whole together to a user. 
Normally, the print system monitor is in communication 
With each component of the print system such that informa 
tion as to operation of each component of the print system 
can be conveyed together to the user. Operating in this 
manner, the print system monitor automatically provides 
important information as to each component of the print 
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2 
system and the system as a Whole for purposes of rectifying 
and avoiding printing problems. 
The features and advantages of the invention Will become 

apparent upon reading the folloWing speci?cation, When 
taken in conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood With reference to 
the folloWing draWings. The components in the draWings are 
not necessarily to scale, emphasis instead being placed upon 
clearly illustrating the principles of the present invention. 

FIG. 1 is a schematic of a netWork system in Which the 
system and method for print system monitoring can be used. 

FIG. 2 is a block diagram of a PC connected to the 
netWork system of FIG. 1. 

FIG. 3 is a block diagram of a print server connected to 
the netWork system of FIG. 1. 

FIG. 4 is a How diagram of an example printing sequence. 
FIG. 5 is a How diagram of a method for monitoring a 

print system of the present invention. 

DETAILED DESCRIPTION 

Referring noW in more detail to the draWings, in Which 
like numerals indicate corresponding parts throughout the 
several vieWs, FIG. 1 illustrates a netWork system 100 in 
Which the system and method for print system monitoring 
can be used. As illustrated in this ?gure, the netWork system 
100 generally comprises a netWork backbone 102 Which 
serves as the physical connection betWeen the various com 
ponents of the netWork. FIG. 1 illustrates several such 
components for purposes of example. In that these compo 
nents are exemplary only, it is to be understood that the 
system and method of the present invention can be used in 
alternative arrangements. 
As indicated in FIG. 1, the netWork system 100 includes 

a plurality of computing devices 104 that are physically 
connected to the netWork backbone 102. In the typical 
arrangement, each of these computing devices 104 normally 
comprises a PC that is capable of running various softWare 
applications Which comprise print commands. Each com 
puting device 104 normally includes a central processing 
unit (CPU), storage memory, system memory, and various 
input and output devices. As is apparent from FIG. 1, the 
particular nature of the computing devices 104 is unimpor 
tant. Therefore, these computing devices 104 can comprise 
desk top PCs, notebook PCs, Workstations, minicomputers, 
etc. 

Further connected to the netWork backbone 102 is a ?le 
server 106 and a print server 108. As Will be understood by 
persons having ordinary skill in the art, each of the ?le server 
106 and print server 108 is similar in nature to the computing 
devices 104 and therefore comprises a CPU, storage 
memory, system memory, and various input and output 
devices. HoWever, each of these servers 106, 108 typically 
comprises much larger computing and storage capacity than 
conventional personal computing devices. As Will be under 
stood from the discussion that folloWs, the print server 108 
comprises the various softWare components of the print 
system and therefore is responsible for a large part of the 
printing process. Although shoWn separate from the ?le 
server 106, the print server 108 can be incorporated into the 
?le server, if desired. Also connected to the netWork back 
bone 102 is a plurality of printers 110. As indicated in FIG. 
1, the particular con?guration of the printers 110 is unim 
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portant, each printer comprising substantially any device 
capable of producing a hard copy of data electronically 
transmitted thereto. 

FIG. 2 illustrates an example con?guration of a comput 
ing device 104 shoWn in FIG. 1. As indicated in FIG. 2, the 
computing device 104 normally comprises a local interface 
200 to Which a processor 202, input device(s) 204, output 
device(s) 206, and display device(s) 208 are connected. By 
Way of example, the processor 202 can comprise the CPU of 
the computing device 104, the input device(s) 204 can 
comprise a keyboard and/or mouse, the output device(s) 206 
can comprise various interfaces for outputting information 
from the computing device, and the display device(s) 208 
can include a monitor or display screen of the computing 
device. In addition to these components, the computing 
device 104 normally further includes a memory 210. As Will 
be understood by persons having ordinary skill in the art, the 
memory 210 can comprise storage memory as Well as 
system memory. Accordingly, the memory 210 can include 
one or more hard drives as Well as random access memory 

(RAM). 
As indicated in FIG. 2, the memory 210 normally at least 

includes application softWare 212, print driver(s) 214, and 
device monitoring softWare 216. By Way of example, the 
application software 212 can comprise various user appli 
cations such as a Word processor, spread sheet, graphics 
package, or substantially any other application With Which 
hard copies of data can be generated. The printer driver(s) 
214 comprise the basic softWare requirement for loW level 
communications betWeen the computing device 104 and the 
various printers 110 available to the computing device. By 
Way of example, the computing device 104 can comprise a 
separate printer driver 214 for each of the three printers 110 
illustrated in FIG. 1. As knoWn in the art, the driver(s) 214 
recon?gure the application data into a format that is recog 
niZable by the particular printer to Which the data is directed. 
The device monitoring softWare 216 comprises the softWare 
that monitors functioning of the computing device 104. For 
instance, the device monitoring softWare 216 can be con 
?gured to monitor communications sent by and to the 
computing device 104. 

FIG. 3 illustrates an example con?guration for the print 
server 108 shoWn in FIG. 1. As With the computing device 
104, the print server 108 normally comprises a local inter 
face 300, a processor 302, input device(s) 304, output 
device(s) 306, and display device(s) 308. Furthermore, the 
print server 108 includes a memory 310 that, like the 
memory 210 of the computing device 104 shoWn in FIG. 2, 
can comprise storage memory and system memory. There 
fore, as With the computing device 104, the memory 210 of 
the print server 108 can comprise one or more hard drives as 
Well as system RAM. Normally, the memory 310 comprises 
one or more spoolers 312, one or more print queues 314, one 
or more despoolers 316, and a print system monitor 318. 
As is knoWn in the art, the spooler 312 is capable of 

receiving print data from the printer driver of one or more of 
the computing devices 104 connected to the netWork system 
100. The spooler is con?gured to spool this data into a spool 
?le that can be provided to the print queue 314. In the print 
queue 314, the spool ?le aWaits its turn and ultimately is 
despooled by the despooler 316 Which conveys the print 
data, normally in packet form, to the selected printer 110. 
The print system monitor 318 normally comprises softWare 
located Within the print server 108 that is responsible for 
communicating With the various print system components 
and collecting “health” information about the various system 
components. As Will be understood from the discussion that 
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4 
folloWs, the print system monitor 318 compiles this health 
data and conveys it in a user-friendly format to the user (e. g., 
a netWork administrator), to inform the user as to the details 
of print system conditions and capacity. As Will be under 
stood by persons having ordinary skill in the art, the print 
system monitor 318 can be stored and transported on any 
computer readable medium for use by or in connection With 
an instruction execution system, apparatus, or device, such 
that a computer-based system, processor containing system, 
or other system can fetch the instructions from the instruc 
tion execution system, apparatus, or device and execute the 
instructions. 

In the context of this disclosure, a “computer readable 
medium” can be a means that can contain, store, commu 

nicate, propagate, or transport the program for use by or in 
connection With the instruction execution system, apparatus 
or device. A compute readable medium can be, for example, 
an electronic, magnetic, optical, electromagnetic, infrared, 
or semiconductor system, apparatus, device, or propagation 
medium. More speci?c examples of compute readable 
media include the folloWing: an electrical connection having 
one or more Wires, camera memory card, affordable com 

puter diskette, a random access memory (RAM), a read only 
memory (ROM), an erasable programmable read only 
memory (EPROM or Flash memory), an optical ?ber, and a 
portable compact disk read only memory (CD ROM). It is 
to be noted that the computer readable medium can even be 
paper or another suitable medium upon Which the program 
is printed as the program can be electronically captured, via 
for instance optical scanning of the paper or other medium, 
then compiled, interpreted, or otherWise processed in a 
suitable manner if necessary, and then stored in a computer 
memory. 

FIG. 4 illustrates an example printing sequence used in 
the netWork system 100 shoWn in FIG. 1. It Will be under 
stood that this printing sequence is provided by Way of 
example only and that alternative sequences are feasible. As 
indicated in block 400, a print command is ?rst received by 
the print system. By Way of example, this print command 
can be a command input via application softWare (e.g., Word 
processor). If a printer has not already been designated 
Within the application, the user Will be prompted to select a 
printer to Which to direct the print job. Once this printer has 
been selected, the printer driver 214 for that designated 
printer recon?gures the data, as indicated in block 402, so 
that data can be understood by the printer. As indicated in 
block 404, the driver sends the recon?gured data to the 
spooler 312 located Within the print server 108 (FIG. 3). 
Once the data is received by the spooler 312, the spooler 

spools the data to form a spool ?le, as indicated in block 406, 
and inputs the spool ?le into the print queue 314, as 
indicated in block 408. The spool ?le then aWaits its turn 
Within the print queue 314 as indicated in block 410. The 
spool ?les contained Within the print queue 314 normally 
include the data to be printed by the printer as Well as various 
data regarding the printer to Which the data is to be directed 
and the user that sent the data. The despooler 316 is 
responsible for scheduling the distribution of the spool ?les 
to the various printers. Normally, the spool ?les are sent to 
these printers according to a ?rst in, ?rst out (FIFO) 
sequence. Alternatively, the spool ?les can be sent from the 
print queue 314 according to other hierarchical parameters. 
For instance, the spool ?les of particular netWork users can 
be given precedence of those of other users, etc. 

Irrespective of the particular order With Which the spool 
?les are arranged Within the print queue 314, the despooler 
316 is used to despool the ?les and send them to the intended 
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printers as indicated in block 412. Normally, the print data 
is divided into a plurality of packets of data that are 
transferred from the queue 314 to the printer by the 
despooler 316. During this transfer, the despooler 316 moni 
tors the progression of the packets and monitors the time 
elapsed from the initiation of sending of the packets to the 
printer. By tracking this time, the despooler 316 can time-out 
if the transmission is not completed Within a predetermined 
duration. 
As indicated in block 414, the printer receives the print 

data and, as indicated in block 416, prints the data out as a 
hard copy. Normally, the print job is considered complete 
upon the transfer of the last packet of print data to the printer. 
In more sophisticated systems, hoWever, the printer tracks 
the printing progress and indicates job completion only after 
the ?nal page of the job has been output. Optionally, a 
printing complete notice can be conveyed to the sender. 
Once the print data has been delivered to the printer, the data 
pertaining to this job is typically deleted from the queue 314 
to provide space for neW print jobs. When printing is 
completed, How is terminated as indicated in 418. 

FIG. 5 illustrates a method for monitoring a print system 
of the present invention. As indicated in block 500, print 
system monitor 318 communicates With the components of 
the print system to gauge their health and operability. In 
particular, as indicated in block 502, the print system moni 
tor 318 collects the health information from the system 
components so that a determination can be made as to the 
operability of each of these components individually. Health 
information can be collected on a periodic basis thru-out a 
print job or during print idle time. In addition, some of the 
components can have an alert noti?cation functionality With 
Which the component can communicate problems to user. 
Normally, the alarms are adapted to trigger When a threshold 
event occurs. 

Normally, print system health determinations are made in 
conjunction With the device monitoring softWare 216 located 
on each computing device 104 as Well as the spoolers 312, 
print queues 314, and despoolers 316 located on the print 
server 108. As identi?ed above, the device monitoring 
softWare 214 tracks the performance of the communications 
of the computing device 104. Preferably, the device moni 
toring softWare 216 tracks hoW often the signals transmitted 
by the computing device 104 are interrupted during trans 
mission. For example, Where the network system 100 oper 
ates With an Ethernet networking protocol, the device moni 
toring softWare 216 tracks the percentage of data packets 
that collide With other packets transmitted across netWork 
system 100. This information can be shared With the print 
system monitor 318 as part of the information concerning 
the health of the print system. 
As is knoWn in the art, each of the spooler 312, print 

queue 314, and despooler 315 similarly tracks their oWn 
performance. For instance, the spooler 312 typically keeps 
track of the duration of time required to spool ?les, the speed 
With Which print jobs are received versus sent to the queue 
314, etc. The print queue 314 normally monitors its capacity 
at any given time. The despooler 316 typically monitors the 
time With Which it takes to transfer print data from the queue 
314 to the printer. In some con?gurations, the printer 110 has 
similar monitoring capabilities. With this information col 
lected by the device monitoring softWare 216, spooler 312, 
print queue 314, and despooler 316 being communicated to 
the print system monitor 318, the print system monitor can 
make a determination as to the health of each of these print 
system components. For instance, Where the device moni 
toring softWare 216 indicates that a high percentage of print 
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6 
data packets are colliding With other data packets traveling 
along the netWork system 100, the print system monitor 318 
can be apprised of this condition. Normally, predetermined 
thresholds can be set Within the print system monitor 318 to 
identify a fault condition that can be noted by the print 
system monitor 318 as an indication of poor print system 
health. In similar manner, Where a predetermined capacity of 
the print queue 314 is exceeded, for instance, 90% of total 
capacity, a poor health determination of the print queue 314 
can be noted by the print system monitor 318 as a further 
indication of poor print system performance. In another 
example, long data transfer durations from the print queue 
314 to the printer by the despooler 316 can identify problems 
With the printer or the despooler. Accordingly, the print 
system monitor 318 is con?gured to receive data from each 
of the print system components to identify problems as Well 
as component performance so that component health deter 
minations can be made. 

In an alternative arrangement, the print system monitor 
318 can comprise a device administrator, for instance 
HeWlett-Packard’s Web JetAdmin®, that is used to collect 
such information from the various components. Accord 
ingly, in such an arrangement, the print system monitor 318 
that interacts With the device administrator has the respon 
sibility of directly communicating With each of the print 
system components. Normally, such a device administrator 
comprises software that periodically confers With each of the 
system components to collect information as to component 
performance. 

Returning to FIG. 5, the component health information is 
compiled by the print system monitor 318 as indicated in 
block 504. Once this information has been compiled, it is 
conveyed to the user, for instance a netWork administrator, 
as indicated in block 506. Normally, this information is 
conveyed through a graphical user interface (GUI) (not 
shoWn) that is displayed on a monitor connected to the print 
server 108. Through this GUI, the user can simultaneously 
revieW performance information as to each of the print 
system components and can therefore easily identify Weak 
links of the print system so that printing problems can be 
recti?ed or avoided. Accordingly, through the use of the 
print system monitor 318, the user can be provided With a 
“snapshot” that summarizes print system performance as a 
Whole as Well as the performance of the individual compo 
nents of the print system Without the need for making 
individual inquiries of each component of the print system 
manually. 
Where system performance falls beloW a predetermined 

threshold established With the print system monitor 318, as 
indicated at 508, How continues to block 510 and a Warning 
message is conveyed to the user. Such Warnings can be 
conveyed via a pop-up message box provided to the print job 
sender and/ or netWork administrator. In another example, an 
e-mail message can be delivered to the sender and/or net 
Work administrator. In either case, the message normally 
comprises information as to the speci?c print system com 
ponent that is not operating at the desired performance level. 
Accordingly, through this messaging, the sender or netWork 
administrator can immediately be provided With information 
as to a print system condition that is creating performance 
problems With the print system. Therefore, arrangements can 
then be made to correct or prevent any such problem in an 
expeditious manner. 

Optionally, the print system monitor 318 can be con?g 
ured to automatically send a message to a remote service 
provider. In such an embodiment, the print system monitor 
318 can comprise a diagnostic tool Which sends a message 
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to the printer manufacturer to alert the manufacturer of a 
problem concerning the printer and/or print system. For 
instance, Where the printer driver 214 used in the print 
system is outdated, the manufacturer can be alerted of this 
condition so that the manufacturer can communicate to the 
user that an updated and more ef?cient driver is available for 
the particular printer. 

In addition to identifying print system performance dif 
?culties, the print system monitor 318 can further be con 
?gured to alert users of changed conditions of the print 
system. For instance, Where a printer connected to the 
netWork system 100 has been replaced With a different 
model printer having the same netWork address, the print 
system monitor 318 can alert a user that sends a print job to 
the neW printer that the printer has been changed and that the 
output format from the printer may be different than the 
sender expects. Therefore, it is to be understood that the 
print system monitor 318 can be con?gured in a variety of 
different Ways so as to monitor all aspects of print system 
function and performance so as to consolidate this informa 
tion for a user and apprise users of any conditions that may 
be important to the user. 

With reference back to FIG. 5, if no problems are detected 
at 508, or after Warning messages relating to these problems 
have been sent as indicated in block 510, How returns to 
block 500 Where the print system monitor 318 again com 
municates With the print system components to gauge their 
health. Preferably, such communication is made With these 
components on a periodic basis so that up-to-date status 
information can be collected and conveyed to the user. 

While particular embodiments of the invention have been 
disclosed in detail in the foregoing description and drawings 
for purposes of example, it Will be understood by those 
skilled in the art that variations and modi?cations thereof 
can be made Without departing from the scope of the 
invention as set forth in the folloWing claims. 
What is claimed is: 
1. A method for monitoring a print system, comprising: 
communicating With each of a spooler, a print queue, and 

a despooler of the print system using a print system 
monitor; 

collecting non-failure related health information regard 
ing operation of each of the spooler, the print queue, 
and the despooler using the print system monitor; 

compiling the health information regarding the operation 
of each of the spooler, the print queue, and the 
despooler using the print system monitor; and 

conveying using the print system monitor the health 
information regarding the operation of each of the 
spooler, the print queue, and the despooler to a user in 
a single interface that provides a snapshot of the health 
of the print system such that the user can identify 
conditions that may adversely affect print system per 
formance by referencing the interface. 

2. The method of claim 1, further comprising the print 
system monitor automatically sending a Warning message to 
a remote service provider When the health of any print 
system component falls beloW a predetermined threshold. 

3. The method of claim 1, Wherein the print system 
monitor executes on a print server. 

4. The method of claim 1, further comprising communi 
cating With device monitoring softWare of a computing 
device using the print system monitor, Wherein the device 
monitoring softWare tracks performance of communications 
sent by the computing device, and further conveying com 
munication performance information to the user With the 
interface. 
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5. The method of claim 4, Wherein conveying communi 

cation performance information comprises conveying infor 
mation about hoW often signals transmitted by the comput 
ing device are interrupted during transmission. 

6. The method of claim 1, Wherein collecting non-failure 
related health information comprises communicating With a 
despooler and receiving from the despooler information 
about the time it takes to transfer print data from a print 
queue to a printer. 

7. The method of claim 1, Wherein collecting non-failure 
related health information comprises receiving from the 
print queue information about an available capacity of the 
print queue. 

8. The method of claim 1, further comprising the print 
system monitor displaying a pop-up message to the user 
When the health of any print system component falls beloW 
a predetermined threshold. 

9. The method of claim 1, further comprising the print 
system monitor sending an email message to the user When 
the health of any print system component falls beloW a 
predetermined threshold. 

10. The method of claim 1, further comprising receiving 
information from a remote service provider regarding print 
system performance. 

11. The method of claim 1, Wherein collecting non-failure 
related health information comprises receiving from the 
spooler information about a duration of time required to 
spool ?les. 

12. The method of claim 1, Wherein collecting non-failure 
related health information comprises receiving from the 
spooler information about a speed With Which print jobs are 
received versus sent to a print queue. 

13. A print system, comprising: 
a spooler; 
a print queue; 
a despooler; and 
a print system monitor in communication With each of the 

spooler, print queue, and despooler and con?gured to 
collect non-failure related health information as to 
operation of each of the spooler, print queue, and 
despooler, the print system monitor further con?gured 
to convey the health information to a user in a single 
interface that provides a snapshot of the health of the 
print system such that the user can identify conditions 
that may adversely affect print system performance by 
referencing the interface. 

14. The system of claim 13, Wherein the print system 
monitor is further in communication With device monitoring 
softWare that executes on a user computing device and that 
tracks performance of communications sent by the comput 
ing device, Wherein the print system monitor is further 
con?gured to convey communication performance informa 
tion to the user With the interface. 

15. A computer-readable memory comprising: 
logic con?gured to communicate With each of a spooler, 

a print queue, and a despooler of a print system using 
a print system monitor; 

logic con?gured to collect non-failure related health infor 
mation regarding operation of each of the spooler, the 
print queue, and the despooler using the print system 
monitor; 

logic con?gured to compile the health information regard 
ing the operation of each of the spooler, the print queue, 
and the despooler using the print system monitor; and 

logic con?gured to convey the health information regard 
ing the operation of each of the spooler, the print queue, 
and the despooler using the print system monitor to a 



US 7,265,819 B2 

user in a single interface that provides a snapshot of the 
health of the print system such that the user can identify 
conditions that may adversely affect print system per 
formance by referencing the interface. 

16. The computer-readable memory of claim 15, Wherein 
the logic con?gured to convey the health information is 
con?gured to convey information about a duration of time 
required to spool ?les. 

17. The computer-readable memory of claim 15, Wherein 
the logic con?gured to convey the health information is 
con?gured to convey information about a speed With Which 
print jobs are received versus sent to a print queue. 

18. The computer-readable memory of claim 15, Wherein 
the logic con?gured to convey the health information is 
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con?gured to convey information about hoW often signals 
transmitted by the computing device are interrupted during 
transmission. 

19. The computer-readable memory of claim 15, Wherein 
the logic con?gured to convey the health information is 
con?gured to convey information about an available capac 
ity of the print queue. 

20. The computer-readable memory of claim 15, Wherein 
the logic con?gured to convey the health information is 
con?gured to convey information about the time it takes to 
transfer print data from a print queue to a printer. 
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